Effects of ECL cell extracts and granule/vesicle-enriched fractions from rat oxyntic mucosa on cAMP and IP(3) in rat osteoblast-like cells.
The existence of an osteotropic hormone (referred to as gastrocalcin) in the ECL cells of the gastric mucosa has been suggested. Both gastrin and an extract of the oxyntic mucosa lower blood Ca(2+) and stimulate Ca(2+) uptake into bone. The ECL cells are known to operate under gastrin control and, conceivably, gastrin lowers blood Ca(2+) indirectly by releasing the hypothetical ECL cell hormone. We have shown earlier that extracts of isolated ECL cells or of the granule/vesicle fraction of the oxyntic mucosa evoke a typical Ca(2+)-mediated second messenger response in osteoblastic cells. In the present study, we characterize this response further. An increase in intracellular inositol 1,4,5-trisphosphate (IP(3)) concentration was observed after treatment of UMR-106.01 osteoblast-like cells with extracts of ECL cells or granule/vesicle-enriched fractions from oxyntic mucosa. Intracellular cyclic adenosine monophosphate (cAMP) concentrations were not affected. Inhibition of phospholipase C (PLC) by U-73122 abolished the increase in [Ca(2+)](i). Preincubation of UMR-106.01 cells with pertussis toxin, which blocks many G-proteins, did not prevent the increases in IP(3) and [Ca(2+)](i). It was also found that the novel peptide hormone ghrelin, produced in the A-like cells of the oxyntic mucosa, did not evoke any Ca(2+) signal in osteoblastic cells. The results indicate that the extracts mediate their effects through a pertussis toxin-insensitive mechanism, and that binding to a receptor leads to activation of PLC and production of IP(3) resulting in increased [Ca(2+)](i). The putative osteotropic hormone is distinct from ghrelin.